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874. 


NOTE ON THE LEGENDRIAN COEFFICIENTS OF THE 
SECOND KIND. 


[From the Messenger of Mathematics, vol. xvu. (1888), pp. 21—23.] 


As regards the integration of the equation 
(Lie at) FL 20 Yn (n+l)y= 0 


(n a positive integer), it seems to me that sufficient prominence is not given to the 


solution 
+ 


y=4tPhr log = = -Za (= Qn); 
where P, is the Legendrian integral of the first kind, a rational and integral function 
of æ of the degree n, and Z, is a rational and integral function of the degree n—1; 
viz. we have here a solution containing no transcendental function other than the 
logarithm, and which should thus be adopted as a second particular integral in preference 
to the form y=Q,, in which we have the infinite series Q, which is an unknown 
transcendental function. 


Moreover, the expression usually given for Z,, viz. 


2n-1 p aa i 2n—9 
FOG Mati A 3 (n— n*" 5 (n— 2) 


is a very simple and elegant one; but the more natural definition (and Anat by which 


Z,= Pas +... (to term in P, or P,), 


Z, is most readily calculated) is that 4, is the integral part of }P, log” ne when 


the logarithm is expanded in descending powers of w, viz. it is the integral part of 


RETER 
s r A a D A , 


whence also Q, is the portion containing negative powers only of this same series. 
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The expressions for P,, P,,..., Py are given in Ferrers’ Elementary Treatise on 
Spherical Harmonics, &c., London, 1877, pp. 23—25. Reproducing these, and joining to 
them the values of Z, Z,,..., Zo we have as follows: read P,=%a*—4, and so in other 
cases. 


P Die 

Pi =« i 

Pam A coe 

Pye, ay Go mF, 

Pra(t..1) p B+ B, 

Pi a(a...@) Go. Soe ae, 
Pi=(® 1) Ht — A + I Oe, 

P, =(# ...@) 432 — S98 4 3145 — 38 

Py = (a? ...1) SAR — 2992 + 2498 — OME + af, , 
P, =(a? ...0) 13435 — 9435 + 2999 — 1455 4 ag , 


Pro = (a... 1) 4958 — 1988 + 45955 — IHE + SASS e 
hy = ae 

Z, i ae 

4, = @ po 

eraa N Mi a Ta 

Malt, ‘ey = se, 

eee Rens AE AR EE 

Zs =(a...”) 232 — 1138 4 231 | 

Z=...) 42 — 2 + Me — ye, 

Zy = (a n.a) ARE — OR + sae R, 

Zy = (ah... 1) APRS epog 4 g IH pe 
Zyy = (a? ... ©) 4G489 — 25196 + R — 267 et + HhESe. 


I notice that the numerical values of P,, P,,..., P,, for «=0°00, 0°01, ..., 1:00 
are given (Report of the British Association for 1879, “Report on Mathematical Tables”) ; 
as the functions contain only powers of 2 in their denominators, the decimal values 
terminate, and the complete values are given. The functions Z have not been 
tabulated; the denominators contain other prime factors, and the decimal values would 
not terminate. 


Cambridge, March 29, 1887. 
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